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SYSTEM and method for compiling and displaying 
A PRUNED information set 



TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to the field of data processing systems and 
more particularly to an improved system and method for compiling and displaying a 
pruned information set. 
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BACKGROUND OF THE INVENTION 

Databases of information are commonly organized as nested directories where 
information that is related is grouped together in a nested fashion. These nested 
directories can sometimes contain many levels so that an individual piece of 
information may be categorized by a multiplicity of levels of directory organization. 

These organizational structures are commonly used in file systems in data 
processing environments. For example, in an engineering data management or a 
computer aided design (CAD) system the components of an assembly can be 
organized in a nested bill of materials. For example, a particular fastener may be 
associated with a particular bracket, which may be associated with a particular 
assembly on a particular portion of a larger machine. Each of these levels of 
abstraction may be associated with a directory level within the organized bill of 
materials. 

Engineering data management systems, CAD systems and other file systems 
typically allow a user to perform searches through the data components organized in 
the file structure. The results of these searches can return a simple list of the 
components to the user. However, it is sometimes advantageous to show the user 
where in the data hierarchy the components reside. Unfortunately, due to the many 
levels of organization, the display of these results is very difficult. For example, if 
two components are identified by a particular search, but these components are not 
within the same subassembly, it is difficult to display the entire hierarchy associated 
with the two components because of the need to display the multiplicity of directory 
layers associated with each component. 
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SUMMARY OF THE INVENTION 

Accordingly, a need has arisen for a system and method for displaying and 
compiling pruned directory listings that addresses problems associated with prior 
techniques. 

In accordance with one embodiment of the present invention, a method of 
displaying a subset of a data set is disclosed which comprises the step of displaying a 
data element in the context of a subset of the data hierarchy. A pruned elements 
indicator is also displayed to indicate to the user that portions of the data hierarchy 
have been pruned. 

According to another embodiment of the present invention, a pruned sibling 
indicator can be displayed to the user concurrently with the selected data element to 
indicate that the data element is associated with sibling data elements that have been 
pruned from the data display to the user. 

An important technical advantage of the system and method of the present 
invention inheres in the fact that the selective pruning of data elements from the 
displayed data hierarchy allows for the data elements that are displayed to be shown 
in the context of the data hierarchy but without the clutter of the entirety of the 
multiplicity of levels of the data hierarchy. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present invention may be acquired 
by referring to the accompanied figures in which like reference numbers indicate like 
features and wherein: 

FIGURE 1 is a schematic block diagram of one embodiment of a system 
constructed according to the teachings of the present invention; 

FIGURE 2 is a diagram of one embodiment of a user interface that may be 
used in conjunction with the teachings of the present invention; and 

FIGURE 3 is a flow diagram illustrating a user interface method which may 
be used in conjunction with the teachings of the present invention. 
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DETAILED DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a schematic block diagram of a data processing system indicated 
generally at 10 which comprises a user interface 12. User interface 12 is operable to 
display data and receive commands from a user which is interfacing with system 10. 
User interface 12 may comprise a software application or a portion of a data 
processing system that may include a computer screen, computer keyboard, and a 
pointing device such as a mouse or a track ball. Using these systems, a graphical 
display can be presented to a user and the user can type in commands or terms and use 
the pointing device to select active portions of the screen to institute actions or select 
items on the screen. According to one embodiment of the present invention, system 
10 may comprise a portion of a computer aided design (CAD) system or an 
engineering data management system. CAD systems are ordinarily associated with 
the design of an assembly whereas engineering data management systems are 
ordinarily associated with the management of design data and related parameters after 
design, during, for example, manufacture or testing of the assembly. Both such types 
of system commonly use large, hierarchically organized data sets that would benefit 
from the teachings, of the present invention.. In these embodiments, the user interface 
is operable to present graphical images of components of assemblies which are 
designed, modeled, or managed using the system 10. 

It is sometimes useful in the context of a computer aided design system to 
compile and store a complete list of the components of a system being designed in a 
bill of materials data set. This information is represented by data set 14 which is 
shown in FIGURE 1. The user interface 12 can access the data within data set 14 
using a search and control engine 16 also shown in FIGURE 1. The portions of the 
data set to be displayed through interface 12 are controlled by a display engine 18 
which stores the information to be displayed in a tree table 20. 

In operation, a user interacting with user interface 12 might input a set of 
search terms, conditions, or commands which would be used to identify portions of 
the data within data set 14. For example, the user might input various descriptive 
terms such as "fastener", "aluminum", and "less than 2 inches in length." The search 
and control engine 16 may then apply the search terms and parameters to the data 
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stored within data set 14 and identify a subset of the data set 14 that is responsive to 
the search limitations. 

The display engine 18 may then identify the portions of the data set 14 within 
the data hierarchy that are associated with the identified elements and organize the 
results in an organized directory tree as represented by tree table 20. According to the 
teachings of the present invention, the resulting display presented to the user through 
user interface 12 may comprise a "pruned" bill of materials display. In contrast, in 
order to compile and present conventional displays of a bill of materials, conventional 
CAD systems and engineering data management systems typically will identify the 
elements within the data structure which are identified by the search in the context of 
the complete remaining directory tree. This can result in a very confusing display 
because the identified elements may be located extremely deep in the directory 
structure. As such, the illustration of where these elements lie in the directory tree 
can take up a great deal of space on the display and make it difficult to display more 
than one or two identified elements. It should be understood that the term "directory" 
is used herein in its broadest possible sense to mean any grouping of information. In 
some systems and data sets, these groupings may be referenced to as assemblies, 
subassemblies, directories, subdirectories, file groups, file sections, folders, subfolders 
or any other of a number f terms used to identify groups of information. 

FIGURE 2 illustrates a pruned bill of materials display indicated generally at 
22 which may be used in conjunction with the method and system of the present 
invention. Display 22 shows a directory structure associated with a bill of materials 
for an exemplary snow mobile. The highest level of organization shown in display 22 
is the directory or assembly titled "top review" indicated at 24 in FIGURE 2. The 
next level within the bill of materials includes directories for the seat, steering, left 
and right skis, a skid frame, mud guard, chassis, several springs, lower arms, and the 
front body of the snowmobile. As is common in directory structures, if a level of a 
directory has further elements within it that are not being displayed, an expansion 
indictor, such as indicator 26, is placed to the left of the associated directory. By 
selecting and clicking on the expansion indicator 26 the subdirectories within the 
higher level directory can be displayed. The display 22 shown in FIGURE 2 also 
includes the capability to display images of the components of the system associated 
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with the bill of materials in a component display window 28. If the user desires to see 
images of the components, the user can place a check in a element display box, such 
as element display box 30 indicated in FIGURE 2. 

Display 22 shown in FIGURE 2 illustrates the display presented according to 
the teachings of the present invention if the user has asked the system to present all 
"brace" elements within the bill of materials. As shown in display 22, the system has 
identified a ski brace indicated at 30 and a ski brace indicated at 32 which are 
responsive to the requested search. Ski brace 30 is shown to be a component of a 
directory titled "Ski Weldment." Ski brace 32 is also shown to be a component of 
another directory titled "Ski Weldment." The identified components, ski brace 30 and 
ski brace 32, are, therefore, shown within their immediate parent directory so that the 
user can see the immediate context of the identified elements. However, all the 
interceding directories between the parent directory "top review" and the directory 
"Ski Weldment" are omitted from the display and replaced by a pruning indicator 34. 
Pruning indicator 34 indicates to the user that intermediate directories, between the 
"top review" directory and the "Ski Weldment" directory, have been omitted from the 
display for purposes of clarity. 

In order to further simplify the display in order to highlight the identified 
elements, the identified element ski brace 30 is shown as the only displayed element 
of the parent directory "Ski Weldment." All other components within "Ski 
Weldment" are omitted and replaced by a sibling pruning indicator 36 shown in 
FIGURE 2. Sibling pruning indicator 36 indicates to the user that other elements 
exist within the "Ski Weldment" directory that are not illustrated in the display 22. 
These elements are omitted for purposes of clarity so that more of the identified 
elements may be shown in the single display 22. 

The identified elements, ski brace 30 and ski brace 32, are shown in display 22 
within the context of their immediate parent directory. However, these elements are 
actually stored within the tree table 20 within a directory that is a direct child of the 
"top review" directory which is also illustrated in display 22. * For example, ski brace 
30 may be a component of the left ski directory indicated at 38 in FIGURE 2 or a 
component of a subdirectory within the left ski directory. Accordingly, if a user 
clicks on the expansion indicator associated with the left ski directory 38 and 
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continues to expand the subdirectories until the user reaches the Ski Weldment 
subdirectory associated with ski brace 30, the system illustrated will reformat the 
display so that the ski brace 30 is shown within the appropriate left ski directory 38 or 
appropriate subdirectory. In this manner, if a user desires to see the complete 
expanded directory structure associated with an identified element and configures the 
display using the expansion indictors to locate that subdirectory, the display will 
move the identified element into the appropriate subdirectory so that the user can see 
the expanded subdirectory relationships. In the identified example, if the user 
expanded all the directories underneath the left ski directory 38, the Ski Weldment 
directory and ski brace element 30 would be removed from the top of the display 22 
and placed in the appropriate place within the expanded left ski directory 38. 

FIGURE 3 is a flow diagram which illustrates one embodiment of a method of 
operation of a system constructed according to the teachings of the present invention. 
The method begins at step 40 where a user will select a context assembly. For 
example, in the exemplary bill of materials in FIGURE 2, the user has selected the 
"top review" context assembly for the snowmobile. The method then proceeds to step 
42 where the user specifies the search criteria to identify specific elements within the 
selected assembly. Elements can be searched by product name or by the 
characteristics of a product. In addition, searches can be performed by identifying all 
elements within a particular relationship to a specific identified element. For 
example, a search could be performed for all elements within the bill of materials that 
are within five inches in the assembled system from a particular identified element. 

The method then proceeds to step 44 where the identified search is performed 
by the search and control engine 16 by applying the search terms and search criteria to 
the data set 14. The search and control engine 16 then assembles the identified 
components and communicates the resulting list of identified components to the 
display engine 18. The method then proceeds to step 46 where the display engine 18 
modifies the tree table 20 so that the identified components and their immediate 
parent directories are placed at the top of the tree table 20 as was discussed with 
reference to display 22 in FIGURE 2. The method then proceeds to step 48 where the 
display engine 18, through the user interface 12, displays the resulting directory tree, 
including the associated prune indicators and sibling prune indicators such as prune 
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indicator 34 and sibling prune indicator 36 discussed with reference to FIGURE 2. 
The method then enters a loop associated with a decision block 50 where the display 
engine 18 in user interface 12 determines whether or not the user has expanded 
directory structures within the display to a level associated with an identified object. 
The method continues to test for this condition until the user opens a directory 
associated with an identified object at which point the method proceeds to step 52 
where the display engine 18 once again modifies the tree table 20 to move the 
identified object to the correct parent directory structure. The method then proceeds 
to step 54 where the modified tree table 20 is used to construct a modified display 
with the identified element moved to the correct parent directory structure and with 
the pruning indicators associated with the identified element removed. The method 
then returns to the conditional block 50 to wait for further interaction with the user. 

Although the present invention has been described in the context of an 
exemplary computer aided design system, the scope of the present invention should 
not be limited to this or any exemplary embodiment. For example, the teachings of 
the present invention are equally applicable to other directory structures that are faced 
with the challenge of presenting to a user identified elements within the directory 
structure that are difficult to present in context because of the multiplicity of 
identified elements or the depth of the directory structure or both. For example, a 
search of specific data elements or files within a file system organized through a 
hierarchical directory could receive substantial benefit from the techniques described 
herein through the use of pruning indicators or sibling pruning indicators to simplify 
the display of the identified elements in a truncated context. 

Although the present invention has been described in detail, it should be 
understood that various changes, alterations, substitutions and modifications may be 
made to the teachings described herein without departing from the spirit or scope of 
the present invention which is solely defined by the appending claims. To aid patent 
examining authorities and any readers of any patent issued on this application in 
interpreting the scope of the claims appended hereto, applicants wish to note that they 
(a) do not intend any of the appended claims to invoke paragraph 6 of 36 U.S.C. § 1 12 
as it exists on the date of filing hereof, unless the terms "means for 1 ' or "step for" are 
used in any particular claim; (b) do no intend any of the terms used in the claims to 
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meaning to one of ordinary skill in the art, and (c) do not intend by any statement in 
the specification to limit the invention in any way that is not otherwise reflected in the 
claims. 
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